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THE WEATHER AND CIRCULATION OF JULY 1953°

HARRY F. HAWKINS, JR.
Extended Forecast Section, U. S. Weather Bureau, Washington, D. C.

DISAPPEARING DROUGHT

Last month was the second successive June with record
breaking drought and heat [1]. Consequently, attention
during July was focused upon the critical drought area.
On July 6, the Weekly Weather and Crop Bulletin stated:
“The drought is most severe in Arkansas, Oklahoma, and
the extreme western and extreme southern portions of
Texas where the total rainfall for the last 7 weeks was
mostly less than 10 percent of normal.” It was also
extremely dry in Arizona and southern Utah where the
usual summer “Arizona Rains” [2] had yet to make their
appearance.

FIRST DECADE OF JULY

Although early July saw the intensification of heat and
drought over the Southwest, by the end of the first decade
some relief occurred. Figure 1 shows the 700-mb. con-
tours together with the temperature and precipitation
anomalies for the first 10 days of July. The mean heights
(fig. 1-A) are similar to those for the month of June in
the location of troughs off either coast of the United States
and the high over the Lower Mississippi Valley. How-
ever, the weakening and filling of the west coast trough
led to a less well-defined ridge system over the central
United States. As a result, cold air began to penetrate
this area via the Northern Plains, as might be expected
from the strength of the western Canadian ridge.

Figure 1-B shows that for July 1-10 the mean temper-
atures averaged below normal as far south as central
Kansas where June temperatures had averaged as much
as 8° F. above normal. As the weakened upper level High
began to split, this cooling proceeded southward reaching
southern Louisiana by the end of the decade. Neverthe-
less, over much of the drought area temperatures averaged
well above normal for this period.

Precipitation (fig. 1-C) shows the results of the weaken-
ing of anticyclonic circulation aloft and the renewal of
frontal activity. In areas of convergence associated with
the movement of fronts and cyclones sensible relief was
effected mainly by shower activity. However, no meas-
urable rain was recorded in extreme southern and extreme
western Texas, eastern New Mexico, and southern Colo-
rado, while precipitation was well below normal in the
Lower Mississippi Valley. Summer showers in the Far
Southwest started to become effective as the drought
regime weakened. Ely, Nev., and Salt Lake City, Utah,
reported over 200 percent and 175 percent, respectively,
of the normal 10-day precipitation amounts. Figure 1-C

1 See Charts I-XV following page 216 for analyzed climatological data for the month,
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FicuRE 1.—Means for July 1~10, 1953. A. 700-mb, heights in tens of feet. Blocking in
Bering Sea and cyclogenesis in the Gulf of Alaska led to filling of west coast trough and
weakening of United States drought-producing ridge. B. Mean temperature depar-
tures from normal. Cooling has already invaded the Central Plains as United States
ridge weakened. Drought area remained hot. C. Precipitation departure from
normal showing the first significant precipitation of the mid-Plains and the initiation
of the summer ‘“Arizona Rains.” Hatched area indicates areas with precipitation
greater than 100 percent of normal.
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is & good example of the complexity of summer precipi-
tation patterns which reflect the showery nature of summer
rainfall, the difficulties engendered by use of a relatively
coarse rain gage network [3], and the employment of
cumulative precipitation totals.
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FiGURE 2.—Means for July 11-20, 1953. A. 700-mb. heights in tens of feet. Contours
show trough development over central United States as west coast trough disappears.
Note change in phase of westerly wave pattern from June [1] or figure 1-A and figure
3-A. B. Mean temperature departures from normal. Cool air dominates the Central
Plains (in local reversal of June’s heat) where cyclonic circulation aloft and persistent
cloudiness prevail, C. Precipitation departure from normal. Continued drought
relief over much of the Central and Lower Plains. Western showers continue. Vir-
ginia and North Carolina become increasingly dry under mean ridge.
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SECOND DECADE

It was during the second decade of July that the most
effectual relief arrived for the main drought areas. Figure
2-A shows the reversal of the 700-mb. circulation pattern
when compared to June {1] or July 1-10 (fig. 1-A). The
troughs off either coast weakened still further while the
ridge formerly over the Lower Mississippi Valley was
replaced by a marked trough over the Central Plains.
This reversal in circulation was accompanied by pro-
nounced cooling and fairly copious rainfall over large
portions of the South Central Plains.

As shown in figure 2-B, Oklahoma, averaging 8° to 10° F.
below normal, was the center of the cool anomaly. Below
normal temperatures extended over the Central and most
of the Southern Plains in a striking contrast to the heat of
June and early July.

Precipitation was not everywhere abundant, but figure
2-C shows significant relief over most of the drought area.
These rains, the result of frontal and air mass shower
activity, were accompanied by considerable cloudiness
which was an important factor in the below normal tem-
peratures noted in figure 2-B. Continuation of shower
activity over Arizona and adjacent regions restored most
ranges to something approaching normal conditions. In
spite of this, the persistent vagaries of summer showers
left significant areas of the Panhandle, southern Texas,
and southern Missouri-northern Arkansas critically dry.

Less fortuitous was the location of the mean ridge over
the central Appalachians (fig. 2-A). This feature pre-
cluded sizable precipitation amounts over central areas of
southern Virginia and North Carolina. Precipitation
totals in these regions were from 0 to 10 percent of the
normal amounts. Four-week precipitation totals (pre-
ceding July 20) were only 20 to 50 percent of normal.
Rainfall deficiency plus normal July heat were establishing
a new drought area. In fact, practically all miscellaneous
crops in the Atlantic Coastal region from South Carolina
to New York were reported suffering from lack of rain.

THIRD DECADE

As shown in figure 3-A, during the third decade there
was a definite tendency for return of the circulation to a
pattern like that of June and earlier July. The High once
more became established over the southern Mississippi
Valley after the mid-United States trough had worked its
way eastward to the Atlantic Coast. The lower extremity
of this trough trailed back toward the Delta region while
the northeastern Gulf of Mexico was the scene of several
(westerly moving) easterly waves.

In figure 3, sections B and C show the effects of this
transition upon the anomalies of temperature and precipi-
tion. Warming was slow over the South Central and
Southeastern States with the 10-day averages near, to
below, normal. The anticyclonic circulation of con-
tinental air resulted in above normal temperatures from
the Central Plains eastward to Virginia and North
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FIGURE 3.—Means for July 21-30, 1953. A. 700-mb, heights in tens of feet. Return to
previous 700-mb. circulation pattern as central United States trough (fig. 2-A) moved
east. B. Mean temperature departures from normal. Slow warming in southern
Plains, continued heat in the mid-Appalachians. C. Precipitation departure from
normal. Decreasing precipitation in southern Plains as pattern reverted toward
that of June. Rains from Mississippi River to Appalachians occurred early in period
as trough moved eastward. Continued rains over western ranges.

Carolina. During all three of these periods southern
Texas averaged above normal and the monthly positive
departure there (see Chart 1) was the largest in the entire
United States.

Ten-day precipitation anomalies (fig. 3-C) also reflect
this transition in circulation pattern. The Central Plains
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received less than 25 percent of normal rainfall. Precip-
itation between the Mississippi Valley and the Appala-
chians was almost entirely an early period occurrence,
most of the rain falling as the mid-United States trough
(fig. 2-A) migrated eastward. Unfortunately, the trough
accelerated as its downstream profile flattened during its
traverse of the central Appalachian region. Consequently
no real relief was provided the needy Virginia-Carolina
area. Virginia pastures were reported in the poorest
condition since 1930 and corn was stunted ; much of North
Carolina was also hard hit with Raleigh and Greensboro
reporting the driest July on record. Through all these
variations southern Missouri received little or no precipita-
tion. Along with southern Texas it made up what
remained of the original ‘“disaster area’” and they now
shared attention with the southern Virginia-North
Carolina sections.

In the Far Southwest, shower activity continued as the
upper level High supplied tropical moisture from the Gulf
and the ‘“Arizona Rains” [2] held sway. The main
exceptions were western New Mexico and southwestern
Colorado. Many of these sections on the eastern Colorado
Plateau received less than 25 percent of the normal 10-day
precipitation.

In summary, most of the original drought area received
fairly effective relief in July. Both rainfall and tempera-
ture were more favorable for farming over the greater
part of the once-striken area. The relief was not 100
percent effective and in the course of the alleviation a
new area of suffering was created. This is not surprising
since in a country with the longitudinal dimensions of
the United States, i. e., spanning a full wave length of
the westerlies, it seems almost axiomatic that persistence
in circulation patterns will lead to opposite extremes of
anomalies.

MONTHLY CIRCULATION FEATURES

The average 700-mb. circulation pattern for the month
(fig. 4) shows a rather poorly defined westerly wave
pattern. Both of the troughs which normally affect the
United States (off either coast) were extant but each
was weaker than normal with heights about 70 feet above
average. The central United States trough of the middle
decade (fig. 2-A) had its counterpart in the mean monthly
trough of the same area, i. e., the split in the subtropical
high cells. The Pacific pattern was relatively flat at
middle latitudes with the largest anomaly (4-300 ft.) of
the month located over Bering Sea—a result of strong
blocking activity during the first half of the month
(fig. 1-A). It appears that this early blocking and the
typical cyclonic intensification to its southeast can be
readily associated with the filling of the west coast trough
and may, therefore, be a teleconnection in the breaking
of the United Siates drought.

An integral part of this pattern was an unusually
strong polar vortex. This center of action was a per-
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F16URE 4.—Mean 700-mb. height contours and departures from normal (both in tens of feet) for June 30-July 29, 1953. Weakening and splitting of subtropical antieyclone over south-
central United States (see June 1953 [1]) and poorly defined coastal troughs were indicative of transitions. Well developed Arctic vortex (—250 ft.) and Bering Sea blocking (4300

{t.) were major abnormalities in otherwise flat pattern.

sistent abnormal feature of the month’s circulation.
The 250-foot departure from normal associated with it
was the largest negative anomaly on the map. These
high latitude vortices are important features of the circu-
lation since their extension into and connections with the
mid-latitude westerly wave train usually have immediate
effect upon the train itself.

Very similar features can be noted at the 200-mb. level
(fig. 5). Most of the 700-mb. characteristics were readily
identifiable at this (40,000-foot) level. The striking
exceptions were the disappearance (or tremendous dis-
placements) of the subtropical oceanic anticyclones at

higher levels. Geostrophic wind speeds (isotachs dashed
in fig. 5) at 200 mb. showed & well marked, almost zonal,
wind speed maximum which was located between 40°
and 45° N. over most of the Pacific and between 45° and
50° N. elsewhere. The United States and Atlantic
sectors of the maximum were in good agreement with the
“normal”’ location of the jet stream [4]. However, the
Pacific maximum appeared to be slightly farther north
than “normal” with two centers of maximum velocity
separated by the longitudes most affected by blocking.
To the north, an Arectic maximum was clearly discernible
between 70° and 75° N.
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FIGURE 5.—Mean 200-mb, contours (in hundreds of feet) and isotachs (in meters per second). Well-developed west wind maximum extended from Japan to Europe at about 45° N.
Arctic maximum indicated in polar latitudes. Note troughs above mid-occanic Highs in Tropies (fig. 4).

CYCLONES AND ANTICYCLONES

The depression of the Pacific cyclone tracks by blocking
is evident in figure 6-A where very few storms can be
noted in their usual rendezvous, the Bering Sea. During
much of July, the Gulf of Alaska and adjacent regions
served this purpose while blocking Highs dominated the
Bering Sea. Further evidence of this displacement can
be found in the monthly mean sea level map and its
departure from normal, Chart XI. Pressures averaged
4 mb. below normal just south of the Gulf of Alaska, and
7 mb. above normal in the western Bering Sea. Arctic
cyclones associated with the polar vortex are also indi-
cated both on the track map and the sea level departure
from normal which averaged 11 mb. below normal at
the Pole (not shown).

The major North American storm track lay about 10°
north of the west wind maximum (fig. 5). Most of the
trajectories were of & zonal west-to-east nature in accord

with the flat 700-mb. flow pattern. Minor secondary
developments on trailing fronts were fairly numerous
east of the Continental Divide but & number of them
dissipated more or less in situ. With fast, flat westerlies
on across the Atlantic (fig. 4) many of the perturbations
of eastern Canada travelled rapidly across the Atlantic
in the well-marked channel north of the maximum
westerly winds.

Anticyclonic intrusions into the United States were
quite frequent for July. These Highs showed a marked
preference for invasion of the United States through the
Northern Plains usually turning southeastward through
the Eastern Lakes. When the polar vortex was strong,
surges of mP air entered western Canada and drifted
southeastward as indicated in figure 6-B. Following the
peaks of Arctic activity, anticyclones of Arectic origin
passed eastward or southeastward along one of the branch-
ings indicated in the far north. Only occasionally did the
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FiGURE 6.—Frequency of cyclonic passages (A) and anticyclonic passages (B) (within
5° squares at 45° N.) during July 1953. A. Depressed cyclone track in Pacific indicative
of blocking. Zonal motion of cyclonic centers over eastern North America and At-
lantic agree with flat, fast flow of figures 4 and 5. B. Note frequent intrusions of
Pacific and Arctic Highs into United States and Canada.

Highs arriving in the eastern United States pass off the
coast as closed centers. The others either stalled under
the mean ridge over the Appalachians or deteriorated into
weak eastward moving pressure surges.

TEMPERATURE AND PRECIPITATION

Charts I, II, and IIT present the mean monthly tem-
perature and precipitation data. Below normal tempera-
tures throughout most of the Plains and precipitation
mainly between 50 and 100 percent of normal sum up the
story of drought relief. Southern Texas remained hot
and dry under the small upper-level Texas anticyclone
shown in figure 4. Temperatures in the West under the
700-mb. ridge were appreciably above normal despite
normal to greater-than-normal shower activity over much
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of the area. This apparently came about when the de-
pression of the maxima due to daytime cloudiness was not
as great as the elevation of the minima associated with
the moisture and nighttime cloudiness.

Precipitation in the Upper Mississippi Valley resulted
from convective showers plus those induced along the cold
fronts of impinging cold air masses and occasional squall
lines. Drought conditions in Virginia and North Carolina
were associated with the positive height anomaly center
over the Appalachians. Positive precipitation centers of
note occurred in the northeast coastal area near the mean
trough, the Far Northwest where trailing fronts of per-
turbations entering Canada from the Pacific caused
showers, and those areas of the South and West already
discussed in the detailed 10-day descriptions.

WEATHER VAGARIES

As usual the more whimsical digressions of weather
made news this month too. These ranged far in distance
and were varied in subject. Items: Snow plows were busy
in the Italian Alps after & rare summer snowstorm of
2 to 3 inches (A. P., July 11); dust rising to 35,000 feet
some 200 miles west of Tucson, Ariz., lent an odd greenish
appearance to the sun which went through surprising
(apparent) gyrations as an inversion layer was disturbed
(A. P, no. date); Philadelphia, Pa., set a new daily maxi-
mum record of 99° F. on July 18, and 1 week later a new
daily low (60.6° F.) on July 25; less meteorological but
more refreshing was the all-time (since 1912) record surface
water temperature of 81° F. recorded at Atlantic City,
N. J,, on July 22.

Not to be considered whimsical, however, were the
floods—the worst in modern Japanese history—which oc-
curred some 200 miles southwest of Tokyo about the 19th
of July. Sudden cloudbursts and continuing heavy rains
left more than 6,000 persons dead or missing and engulfed
entire villages. Kyushu, recovering from the catastrophic
floods of 3 weeks earlier which had left more than a million
homeless, was also affected and reported waters rising
again in debris-filled cities.

REFERENCES

1. Jay S. Winston, “The Weather and Circulation of June
1953—The Second Successive June With Record-
Breaking Drought and Heat,” Monthly Weather Review,
vol. 81, No. 6, June 1953, pp. 162-168.

2. Thomas R. Reed, “The North American High-Level
Anticyclone,” Monthly Weather Review, vol. 61, No. 11,
Nov. 1933, pp. 321-325.

3. Obie Y. Causey, “The Distribution of Summer Showers
Over Small Areas,” Monthly Weather Review, vol. 81,
No. 4, Apr. 1953, pp. 111-114.

4. J. Namias and P. F. Clapp, “Confluence Theory of the
High Tropospheric Jet Stream, "’Journal of Meteorology,
vol. 6, No. 5, Oct. 1949, pp. 330-336.



July 1953. M. W.R.

LXXX1—87

1207

ChartI. A. Average Temperature (°F.) at Surface, July 1953.
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Chart III. A. Departure of Precipitation from Normal (Inches), July 1953.
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Normal monthly precipitation amounts are computed for stations having at least 10 years of record.
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Chart VI

July 1953. M. W.R.

A. Percentage of Sky Cover Between Sunrise and Sunset, Iuly 1953.
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Chart VII. A. Percentage of Possible Sunshine, July 1953.

%

LXXXI—91

P 8 kx
s | i s Gy O
i DY -

= Fargo Panqabt!
=5 i S—
‘ fA—F—%

) D S

40|

dgr iwakee) A
Crartes O o e o
Dubya

- e, Onas /o qoete® O
SYp Siour Lty %\/ <
. gort o 1
c =4 ol Wy
o Hui{ki\ Des Moirks W 3 §
—eyfth Pane— " omana A\ suprron peo <
Sl ) . -
Lieoln . R
s ol \_SPriveid [
) e o silind/”
| R\t Lo o e o
B i
Rodes City

gt
/  Scale of Slude[ﬂ

.

Sun Dingy

Over {70 percent
/

X A S
s A5 T L e
T B i s S N
e e
Bhac 4 2 = e 3
L BT 7B e -

s SN AVl I Yol et

1060 &5 ¥

| | \ .
| | \

} 1
. e
e 4

125

o- 105"

B. Percentage of Normal Sunshine, July 1953.

100

>, T &
Ol Take Grand T

O Fargo
Blsmarck

os Gty N
Dubuave

T

o
Norfolk

“gma

o
vinealn \ )

Concordia Topeld

Vg

|
Wichita Fall T)
49 K-

o
Avilene Palestine S

/
romaie
o

olalihastet

San Antonio AT

R ?E alveston

+
|
|

e g 00— SEN
95

A. Computed from total number of hours of observed sunshine in relation to total number of possible hours of
sunshine during month. B. Normals are computed for stations having at least 10 years of record.



M. W. R.

July 1953.

LXXX1—92

*pI0291 JO sIBIL ¢ 1SBI[ 38 SurABY SUOIYR)S J0F pojndwiod aae

S[BULION ‘UMOYS B}BpP 9SO0Y} JOF UBY} JIOpIm oae ADBINDOR JO SHWI[ YdIym 10y yep Arejuswslddns woay paureqo aae mwumEsmw Joyjang

saurost 10y ejep oiseg  “(; —

‘31eYd U0 UMOUS aJ1e

‘wo [ed w1 = Ko3ue| 1) sA9[SuB[ Ul 9OBJINS [BJUOZLIOY B UO PIAIIIDI ‘DSNYIP + 39341 iosk%g Je[os A[Iep uBaw SMOUS 1By

08 S8

06 S6 001 S0t

ol

-

509 ONY ,0E 1Y IN¥L NOLDITO¥d TYNHOINOD L¥3BWYY

00¢ 00z 0o}

SN 19 31vs
2
A

4

w0 i‘

o\
,.%zc
Y \

\
BN

M=

%s_a

;-%ﬁm

+3)|iAsU &W..
9

Jr o

KRS

i_zu sndiog

AN X

/_, .

il )

o
ushy

S omw,e,f
s ;_E \od 0180

sudig WN

'\%& 5
s

9]
O.E( ue& %..uw.m

@Ry

o @UHOM 1
s |9

<

,,,/M L 1) ﬂs,_-_é

08 o

0do. -_ESEG
Buuds
P

i
A
w .owm

¥

e

woeg_ w0 a
o so() o=
aul SIS JIOHON
of % o
poduarkd
Szé: iy xn0iS A QUIUIBA b
hp sops0 - ]

\ !
Ay pidey |

A st

N + N
(ned Vﬂ/z:zﬁi /f

oy

: {
g fbk pueiy

S04

sied 4

> )_.5._.52_._ ooy BUIQURG

e &b.l MF

a7 sipa
o

m i

S

qu

oy

WSy,

<

i sso

e

ohn
wauy,
o M

g

L

13

3]

oy,
20>
Yol
© < Otingh,

é

i

£

[ewION Jo @bejusdisg :josuj

.mm.m._” An[ 'uotjerpey 1e[og A[Ie(] 9beISAY
‘©G6T AN ‘esnjig + 30811 ‘uorjerpey Ie[og jo senjep A[re abereay

"IIIA ¥eYD




LXXXI—93

M. W. R.

July 1953.

‘POpN[OUl B8 8I0W JO SIANOY §7 I0J PIYIIUSPI 8¢ P[NOD YIIYM SI9JUad 950y} A[UQ uorIsod MU }B UOI}BULIOJAI S8)BIIPUL
3oeay ul oull peyseq -umoys porrad Ioy 19jusd Areuonels Jo uonisod ojedipur saarenbg suorisod Aanoy-9 SulusAIs)ur 83BIIPUI SIO(]
“TeqI[[IW 3s9aeau 03 oanssaad ‘mo[eq oan3y ‘©3Bp S9IBOIPUL S[OIID 9A0QR 2N L S H ‘W "B (g:) B 193udd Jo uonisod $938OIpUL S[IAL)

G6 001 S0T

09 1V 137VHYd QYVANVYLS \ - S30NLILVT SNOVA Lv S3TIW 40 37v0S

0001 006 008 00/ 009 00S O0OF OOE 00Z 001

NOILO3MOY¥d OIHJVY9O03YILS HVI0d . ,a/\/./om

|

0 0§ 001
T T7702

|

L4 0
[
ﬂ,

.,w@ BB

N
s}

Py Op 08 001 0cl

0!

pag je mmnoﬁmmoﬂn,m jo s18juL)) JO syoeIl X[ MRy

'€G6T An[ '[oAT]




M. W.R.

July 1953.

LXXXI—94

‘sjoquis jo uoneue[dxa 10y XI 3IBY) 998 " 'S "H "W "B (g:) 1B 193U Jo uonisod se3wdIpUl S[III)

G6 001 G0t ott

S

e

.09 1V 137VvyVd QHVONVLS — S T \
_ NOILO3MO¥d OIHdYH903Y3ILS uVI0d | @ /

S30NLILYT SNOWYA LY S3UW 40 37V0S
0001 006 008 00Z 009 00S 00F OOE 00Z 001

0 0§ 001

N

g - 2o |
oo ) / O f/ 2 b 2%\ © S

o S 1\ m | ALY @u\ R N 5 a .
/ % Qw & 3 B\ W \

/ P O
£y, ) \ o b ®

0¢|

°14

0€

5]
™

oy

\‘wév\ 0¢ oy 08 8\5“2 NfT 05! oo 591 0.1

"©€G6 T AIN[ ‘[9AeT ®Og je SOUO[DAD) JO sI8jud)) Jo syoe1] Y HeYD



LXXXI—95

M. W.R.

July 1953.

“0%61 03 J011d 23819400 ©3EP 830dW0d Jsow Jo SIBdA (7 BY3 10F (686T-6681) SABIN IoYIEd M [BILI0ISIH 9} WOIF STUIPLIL UO PISE( PLLS PUOWIBIP © UL SUOI}IIS
-I93UI ,(] JI0J PUB PI0IAI JO SIBOA (] 35€9[ 38 SulAey SUO}E)s 103 poynduwiod a1 S[BULIOU 9InSSald “yYjuow oy} Sulmp uwi[ed sem Jo sjuiod ssedwiod 9] woy ma[q

puim awi jo 93ejusdiad MOYS SISOIPUIM

‘sSurpeaa *I,°S ' ‘wid (g:) PuB ‘W °® (g:L 9Y} JO SoSeIoA® 9Y) WOJJ Paurelqo oae saunssoid [9Ad] 8BS 93BILAY

0/

08

,s;wo

S01 (0146

L

s N

W

o8

e,
)

\OY

P..:._k«‘_ SNOIVA LV S37TIN 40 37VOS

ﬁmeo N WOI]

mjreds(q

0 /000y O06, o% 00/ 009 00§ OOy OOE€ 00Z 001 O 0§ 00T

2/ A% <

YOR Lgon

—

i

t o
e

. Y
R~

RS, %:V >

- y2anyd
,.. )

aye Joneq

\

feg 10wy k

(U= v e
|
gt N
e~PO!
o8 19823

0

@3

o J 11! ,\

T

-] 002
|

oy 09 08 001 0OcT oyl 0GI 091 G917

jo ainpreda(g :j9su]

"€GHT AN 'TPWION wOIf (*qui) 8inssaig abeIsAy
"©G6T A[N[ ‘SOSOIPUIM\ ©0®JING PUR (‘qUI) SINSSd1] [9AS] ©OG 9beISAY

IX ¥eUD




LI D 0080 8 Uo¥B} SUIM®BI UO PIse(q 948 pad ul umoys ?S0Y}

£ 'L D 0012 8 SUOIIBAISSqO Uoo[[eq 30[1d U0 PIseq oae YOB[q Ul UMOYS SPUIM "L ‘I “D 0080 38 SUOI}BAISSO SPUOSOIPBI U0 PIseq SULISY}OS] PUE Saul[ Nojuo)

July 1953. M. W.R.

06 56 eieqnaeg o 00T S0t ott 511
. (Ydw)A 1190734
. oL widoe=y v i Sl (4 0€ oF 0§ G/ 00l 0S! 00€E
Z 5 o Guiigz=y4yv 9 STL ol Sl 0Z G2 &'LEOSSLOSI
q 0 44 : 02 <= e % = T oz

\ . o , S f ¢ PENCE SR N oo z- glslotn| | | I
. o  enopa PRMD UEliezeyy 3 . (wdb0G=4 ) 8/005 1404n08g Nk |
\ . N + . O 5 / \ \ i ﬁ
\ N ! Seg, S / / / \ 7
4 GO e s &7 S \ I
— . : . // & |

o [}
/ﬁ eueniZ
) i
i podamd |
o S A
- 1
\%4

OO\

3aNLILY

£530938NS  3MNSS3ud  LNVLISNOO

37v0S ANIM  OIHdOH1S039
$30n1167 SOBIMYA LV S3ITW 40 3TWOS

0961 906 008 gOL-G09 005 00y 00F 00z 001 O 0S 00T
&0 ~ 2 L % Vv v VU Tt
N\ \ | J
A L ! 4+ ,0E
) N | |
0 Dottt o o
5 \ \ A\ \ o, |
09 e e e —Ff 1,08
: e 09
¢ e e e
o
/ 09 LV 137vyvaSQuvaNTdg X

G2

LXXXI—96

< NOILO3rONd DIHJVHO0IVILS 4 10d
. e
e

X X
\\ / \
<N\
7 . ® -
N /\v@\ //
o / ar &N /
N7 \ s

e \
N Sy
g T
T \ o
3 T
h\\ \ Y 0.
52 T A
e A 5
] . ;e az o L
Mo /7754 \ 3 o S SR
08 000 ozl oyt ‘st 091 g9l 01 GL1 = 081

‘©G6T An[ ‘(‘T's'w) S1919 OOST ¥° SPUIM juej[ussy pue “qu OG8 ¥@ ‘D, Ut ainjeredwe ], 9brISAYy ‘@0RJING
sImssely ‘quI-0G8 oY} JO (s193ew orweudp ge'Q = ‘w'd'H ) s [erusjodosy ur jybrey orweui(d 8beraAy IIX HeYD



LXXX1—97

July 1953. M. W.R.

"L "D 0080 € USY[B} SUIMBI UO POSB( 9.8 PAX Ul UMOYS 9S0Y)}
"L "IN "D 001g 38 SUOBAISSQO U0o[[eq J0[1d U0 Paseq oJe }OB[q Ul UMOYS SPUIM "L ‘I "D 0080 3¥ SUOIIBAISSGO SPUOSOIPBI UO Paseq SULISYJOSI pu® Saul|[ JN0Ju0s)

Cudw)A 1 120134

ignLiLv

S30VIHRG _3HNSS3¥d LNVLSNOO

ITIWOSSQNIM  OIHAOH1S039
S30NLILV7T SNOIYVA Lv S3ITN 40 3TVOS

\

|
v\ N\ (I i
. // o0
1+ ;09
B O S\ 11
AN S——— o
v
X °
) N
P

e

N
7 .

2 -
. 09 1V TXITvyvd aNV1S °
. WONO3rONd WHAVH903N3LS ¥vIod
} . \\\. )
L <

08 001 0c¢1 oyl  0SI 091 Gal

"€S6T AN ‘('T's w) s1839]N 000E 1B SPUIM umm:smmm pue “qut QQZ e "D, ul ainjersdwa], abeisAy ‘eoejing
eImsseld ‘qu-0QZ 9y} JoO (s181ow otwreudp g6'Q = “w'd'H 1) s1e}o| [eljusjodosr) ur Jybrey OtweuL(q oberoAy IIIX HeYD



M. W.R.

July 1953.

LXXXI—98

LI "D 0080 3B SUIMBI UO PISB( dJB Pal Ul UMOYS 9SOY}
*"L "I "D 0013 38 SUOBAISSQO U0O[[BQ J0[1d UO POSE] @18 JIB[Q Ul UMOYS SPUIM "L ‘I D 000 38 SUOI}BAIISGO SPUOSOIPEI UO PISBY SWLIAYIOST PUB SAUI[ IN0JUOT)

08 s 98 06 6 en 501 o11 g1l
Ty \ LY <

(RN ) e )
01 wiiog=y v 2| St oz
Guligz=yy g9 SL

[
o]} Sl G2
= S B el
. /LA;\ 4 0N PRV 816\
: S (wdb60G=4 ) 8/025 J404n08g \ \
, . / /// /
s

o, y > N N / | ,,,,,,,,

AR SIRIELIV

o€ ~ \ U,
\
LR S ) B
oy 2 VY
Wotny NN \
BN ,

05> A - =

219w olweukpoad 86°0 = wd:3 1 mmom //

ym WS U s nojuod =y o»o/mﬂu.}, N

O~ 830V4HNS 3¥NSS3IHd LNVLISNOD

37v0S ANIM  DIHdOY 15039
$30NLILYT SNOVA 1V S3ITW 30 3TvIS
86—008 U0~~QQ9 00S 00¥ 00€ 00Z 001 O 0§ 00l

2 fuy auéﬁ =
o
.
ov._?a
i
N htd ;.%J .

00l 0cl oyl 0G1 091 S91 01 GLT 081

"€G6T AM[ ‘(‘['s'ur) s19}9N 000S 1° SPUIM juejnssy pue “qu QQG I° ‘Do Ul ainjersdwa], obeiaAy ‘eoejng
aImssaid "'qu-00G Y} JO (s18jow d1weudp ga'Q = ‘w'd b ) sisjey [enusjodosr) ur Jybrel orweuk(q abereay AIX HeYD




LXXXI—99

M. W.R

July 1953.

"L "D 0080 38 SULMBI UO PISB( dJ€ P Ul UMOYS 8SOY}
©L "I "D 0013 ¥ SUOBAISSQO Uoo[[eq Jo[id uo poseq oJe JOB[q Ul UMOYS SPUIM I, "IN *D) 0080 38 SUOIIBAIISGO SPUOSOIPB.I UO PISB( SULIBYJOSI PUB SAUI[ INOJUOL)

0L SL 08

w2

G8 06 S6 ekeqnoeg o 00T 501 (e108 SIl

e (VA L190134A
0z o€ ov 0§
(o]} !

9

oL widog=y vy g S
Guiigz=yy o

L S
= N\

3
S 3 Z G
0z < < S \ We e
. s (2 = 14 / — G 4= 8\ 60Nt
) < (wdb0G=4 )\ /008 1204n08 G \
3 / S £ . \ !

,m,N// e N\ /,.
)

r— 02

uefjezey

janLiLva

Xuao,
Q

Moy

[y

| kg rwouepo |

wny Y {
o | S
il W E.E_oﬂ

N
PUEy)
Ky sesuey 5 y
DI & ;Jj
Lt

Bld Loy

ojat

V3HNS 3¥NSS3IUd  LNVLSNOD
37V0S ANIM  OIHd0H1S039

S30NLILYT SNOINVA Lv S3ITIW 40 31vIS

0T 006 008 00/ 009—085—O6+—066—6682—QQ] O 0§ 001

02 N =T e — e

ORIV 137TVHVYd QHVAONVYIG,

O,

“ NOILOIMSYL_ OIHIVHO03MILS ¥¥Pi0d

"€G6T A[n[ '(‘'T's'w) s1819]N 000'0T ¥° SPUIM jue}[nsey pue “qu OQF ° ‘Do ut ainjeradwa ], abeisay ‘eoeyng
8Insselq ‘qu-QQg oY} JO (s1830w dTweudp gg'Q = ‘w'd'H ) s1ejepy [erjusjodosr) ut JyBIOY otweuf (g 9beroAy AYX HRYD




